Mineralocorticoid actions in the brain and hypertension.
Mineralocorticoid receptors (MR) and epithelial sodium channels (ENaC) in the brain mediate central aldosterone-induced sympathetic hyperactivity and hypertension. Enzymes for biosynthesis of aldosterone are present in the brain, and aldosterone can be produced locally in the brain. Hypothalamic aldosterone levels increase in Dahl salt-sensitive rats on high-salt diet, and in Wistar rats with chronic central infusion of sodium-rich artificial cerebrospinal fluid (CSF) or with subcutaneous infusion of angiotensin II. Functional studies using antagonists of MR, ENaC, and ouabain-like compounds ("ouabain"), as well as specific aldosterone synthase inhibitors, suggest that an increase in local synthesis of aldosterone via MR and ENaC in the brain increases "ouabain" and thereby causes enhanced AT(1) receptor stimulation, leading to sympathoexcitation and hypertension. An increase in CSF sodium or an increase in angiotensinergic output from circumventricular organs such as the subfornical organ projecting to hypothalamic nuclei may increase local production of aldosterone and "ouabain" in magnocellular neurons in the supraoptic nucleus and paraventricular nucleus. This aldosterone-"ouabain" neuromodulatory mechanism appears to play a major role in salt-induced or angiotensin II-induced hypertension.